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BUILDING SUPPORT FOR PROTECTING AND RESTORING
PLAIN, FRUMPY, DOWDY STREAMS
Barry Tonning
Tetra Tech
343 North Maysville Street
Mt. Sterling KY 40353
859.585.0370
barry.tonning@tetratech.com
Kentucky is blessed with a bounty of impressive lakes, rivers, streams, and wetlands.
From the cool, clear creeks in the Big Sandy basin to the mighty Mississippi River oxbow
at Kentucky Bend near New Madrid, Missouri, the Commonwealth is rich in highwattage water resources. Few states can match the pizzazz and pure star appeal of a Cave
Run Lake, the Red River at the Gorge, the feisty Rockcastle, the Kentucky at the
Palisades, the wooded Green, the lazy Obion lowlands, or the hemlock-shaded coves of
big Pine Mountain. But we have other waters as well.
Many of these lack the virility, zing, zip, vim, and vigor of the Outstanding State
Resource or Special Designated Use waters. Ambling quietly through our farm fields,
small towns, cities, and countryside wander dozens if not hundreds of streams that have
seen better days. Those of lost luster – the frumpy and dowdy warm-water cousins of the
supercool cover girl creeks of the Commonwealth.
It seems that for the public, it’s hard to love a working class water, one that goes about its
business of draining the landscape, sorting its sediments, and providing for its brood of
fish, fly larva, flora, and fauna in a sort of low-brow, distinctively workmanlike manner.
As one looks across the landscape, from the mountains to the Bluegrass and the Pennyrile
and beyond, the sights – and sometimes the smells – of streams that aren’t feeling the
love are apparent.
One such stream lies between Bourbon and Nicholas counties, with headwaters along the
KY 11 coal haul road south of Mt. Sterling. Hinkston Creek has marched its way to the
south fork of the Licking River at Ruddell’s Mill for millennia, running free and easy in
its youth but now trudging wearily along, through constricting streambank fills and
denuded corridors that once produced prodigious fish. The verdict on its current health
from the stream doctors at the Division of Water lays out a litany of judgments familiar to
many in the water resources field: not supporting aquatic life, unsafe for wading or
swimming, too much sediment and bacteria, unstable streambanks, not enough trees.
There are rules and regulations for keeping Kentucky’s waters clean, but they don’t cover
everything and there aren’t enough people – or money – at KDOW to make it happen.
The challenge for the Hinkston Creek Watershed Project – and dozens more like it – is to
somehow make our most forgotten and forlorn streams lovable again. If our citizens will
spend hundreds of dollars going to Gatlinburg to rent a wooden cabin surgically inserted

41

into a hillside next to a gurgling Tennessee brook, surely we must find a way to check our
creeks into a makeover program, a charm school, or something or other to shed them of
their plain-Jane overnutrified frumpiness and make them the Biggest Loser!
For the Hinkston Creek project, we’re trying out four approaches: 1) creek crossing and
“entering the watershed” signs; 2) positive-reinforcement BMP billboards; 3) weekly
newspaper columns on historical happenings (and water quality) in the watershed; and 4)
a web site with assessment, planning, management, and other information. The project
also includes water quality monitoring by Morehead State University students,
characterization and load analyses by modeling professionals, management plan
development, and some limited cost-share funding for BMP installation. But it is more
than obvious that the scale of water quality improvements needed can only come about if
there is a considerable change in the way people think about the creek – and act toward it.
The stream crossing bridge signs with the creek name inscribed are strictly for raising
awareness that this is a waterway and it does have a name, linked to a Pennsylvania
colonel who fought the Shawnee at the forks of Hinkston and Stoner in the late 1700s.
Soon motorists will see the “Entering Hinkston Creek Watershed” signs, with the
italicized plea at the bottom (“Help Keep It Clean”). The five BMP billboards are up now
in Montgomery County, four with rural scenes and positive “Thank A Farmer” messages
(i.e., for grassy waterways instead of eroding gullies, tree-lined buffers along the creek
banks, soil and water conservation practices, and pasture practices that protect streams)
and one asking the public to “Stop Muddy, Polluted Runoff! (by re-seeding bare areas,
cleaning up spills and waste, storing materials under cover, and stabilizing ditches and
channels).
The weekly columns have focused on historical happenings in and around Hinkston, from
old Indian battles (James Estill was killed on the banks of the creek by Wyandottes in
Montgomery County) and the 1901 Great Distillery Mash Pond Spill in Mt. Sterling
(thousands of fish were killed, outraging farmers and anglers alike) to the first sewage
treatment systems in the area (in response to repeated cholera outbreaks) and the slow but
steady improvements in land management practices wrought by Chief Hugh Bennett and
the Soil Conservation Service during the Great Depression of the 1930s. The web site
(www.hinkstoncreek.org) is the archive and repository for everything – riparian buffer
deficiency and septic system risk maps, nutrient load charts, soils information,
photographs, weekly columns, BMPs, and the watershed plan.
Is any of this making a difference? It’s still too early to tell. The historical newspaper
columns have been very well received, there is a distinct “buzz” about the creek, and
there is definite interest in the cost-share funding for BMP installation. The county Soil
and Water Conservation boards have been extremely interested and supportive, and are
co-sponsoring the “entering the watershed” signs and assisting with identifying
appropriate high-value BMP installation sites. Building more awareness of the creek as a
visual, recreational, and natural resource amenity in Mt. Sterling and the area will
undoubtedly take some time, but early indications are positively hopeful.
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MONITORING WATER QUALITY IN HINKSTON CREEK: PROVIDING
INFORMATION FOR ACTION
Brian C. Reeder, Ph.D.
April D. Haight, M.S., M.B.A.
Morehead State University
Center for Environmental Education
Institute for Regional Analysis and Public Policy
Morehead, KY 40351
(606) 783-5419
b.reeder@moreheadstate.edu
a.haight@moreheadstate.edu
Hinkston Creek has been identified as an impaired waterway, in need of restoration and
mediation. Our goal was to monitor the main stem and some tributaries of Hinkston
Creek to quantify hydrology and concentrations of common surface water pollutants. We
monitored twelve sites monthly from November 2009 through October 2010. In the field,
we measured flow and discharge, as well as dissolved oxygen (DO), temperature, pH,
and conductivity and TDS (assuming total dissolved solids (mg L-1) = 0.667*conductivity
(µS cm-1)). Water samples (two grab samples for nutrients, 100-mL sterile bottles for
bacteria) were taken back to the lab, on ice, where we subsequently filtered 250-mL of a
grab sample through pre-combusted, pre-weighed, 0.45 µm glass fiber filters. Filters were
retained to measure total suspended solids (TSS). Filtered water was assessed for
concentrations of dissolved nitrogen (nitrate, nitrite, ammonia). Unfiltered water was
boiled with persulfate and sulfuric acid, neutralized to a pH of 8.1, then measured for
orthophosphate using the ascorbic acid method to measure concentrations of total P.
Unfiltered water was analyzed for organic nitrogen (total Kjeldahl nitrogen = TKN) by
reflux boiling the sample with sulfuric acid, potassium sulfate, and copper (II) sulfate,
then measuring the resultant ammonia concentration. Total Nitrogen was considered the
sum of TKN + nitrate + nitrite. Bacteria (Escherichia coli) contamination was estimated
by filtering water samples through membrane filters and incubating the filters on
modified mTEC media for 22 h at 44.5oC. Water temperatures were lowest (about 0oC) in
February, and highest (about 26oC) in August. The pH measurements stayed between 6.0
and 9.0, with only one measurement higher than 9.0. The mean (±standard error)
conductivity was 418.6±177.9 µS cm-1; mean concentration of total suspended solids was
9.5±14.0 mg L-1; ammonia concentration mean was 170±237 µg L-1; nitrate
concentrations averaged 770±685 µg L-1. Total P and N were fairly high for surface
waters, averaging 0.18±.21 and 3.42±2.59 mg L-1 respectively. Out of 136 samples tested
for the presence of E. coli, 59.6% exceeded 130 colonies/100 mL. There were no
statistically significant correlations (p < 0.1) between E. coli and water temperature,
conductivity, or nutrients.
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THE STORY OF THE HINKSTON CREEK WATERSHED DATA
Gregory D. Sousa, PE
Tetra Tech
P.O. Box 14409
3200 NC Highway 54, Suite 105
Research Triangle Park, NC 27709
919-485-8278x110
gregory.sousa@tetratech.com
Co-authors: Barry Tonning, Heather Fisher,
Kimberly Brewer, Catherine Carter, Sam Sarkar
The Hinkston Creek Watershed is located in the Outer Bluegrass region of Kentucky, in
the headwaters of the South Fork Licking River just east of Lexington. Hinkston Creek
originates in the southern and western portions of Montgomery County, flows through
the city of Mt. Sterling, and then proceeds northward through Bourbon County, where it
joins with Stoner Creek to form the South Fork Licking River. Approximately 70 percent
of the watershed is covered with pasture, hay, and fallow fields and 2 percent is
cultivated crops. Low intensity development comprises 7 percent of the watershed, while
higher intensity development makes up only 0.5 percent of the watershed and is limited
to areas in Mount Sterling, Carlisle, Millersburg, and Sharpsburg. Forested land and
areas covered by shrubs act as natural filters within the landscape to treat water quality;
these areas make up approximately 20 percent of the watershed. Approximately 21,000
people live in the Hinkston Creek watershed. The population is generally located in
developed areas and is sparse throughout the rest of the watershed.
The 2010 Integrated Report to Congress on the Condition of Water Resources in
Kentucky identified several lengths of waterways within the Hinkston Creek watershed
as impaired to some degree for bacteria, sedimentation/siltation, and/or
nutrient/eutrophication biological indicators.
In an effort to proactively address the identified waterway impairments and improve
water quality, the Kentucky Division of Conservation and the Kentucky Division of
Water have initiated the development of a Hinkston Creek Watershed Based Plan. A
monthly sampling program was developed for part of the study and conducted by
Morehead State University which included 12 stations located in the 260 square mile
watershed. The monitoring consisted of physical and chemical parameters as well as
bacteria. The data were used along with monitoring data collected in 2004 – 2005 by the
Kentucky Division of Water TMDL Branch. These data and other information were used
to assess sources, estimate magnitudes of pollutant load, and assist in plan formation.
Determining the story from the data involves various technical methods and is a typical
cornerstone in most projects. This presentation will summarize key data and findings as
part of the Hinkston Watershed project.
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IMPLEMENTATION OF WATERSHED BASED PLANS
IN THE DIX RIVER WATERSHED
Caroline Walz, OSM/VISTA Watershed Volunteer
Malissa McAlister, Dix River Watershed Council Outreach Coordinator
Kentucky Water Resources Research Institute, University of Kentucky
233 Mining and Minerals Building, Lexington, KY 40505
859-324-0845
dixriverwatershed@gmail.com
mmcalister@uky.edu
The Dix River Watershed Council was formed in 2004 to provide input into the analysis
of pollutant sources in the watershed and to make specific recommendations for water
quality improvement projects. An intensive monitoring study of the Dix River
Watershed conducted from 2006 to 2008 found pathogen pollution from human sewage
and animal wastes is the watershed’s most serious impairment, in addition to poor aquatic
habitat and excessive nutrients. Based on these sampling results, the Dix River
Watershed Council, the Division of Water, and Third Rock Consultants developed two
Watershed-Based Plans for the Clark’s Run and Hanging Fork Subwatersheds of the Dix
River.

This presentation will provide an overview of recent activities of the Dix River
Watershed Council to implement remediation efforts in these two watersheds. In
September 2010, the Council in partnership with the City of Danville received a 319(h)
grant from the Division of Water to begin implementation of management measures
recommended by the Watershed-Based Plans. This “Phase I” implementation project has
two primary goals: reducing instream pathogen levels through the targeted correction of
septic failures, and restoring a tributary of Clark’s Run Creek in Danville to reduce
storm-related flashiness. The Council has hired an AmeriCorps volunteer through the
OSM/VISTA Appalachian Coal Country Team to conduct education and capacity
building efforts. The AmeriCorps volunteer has conducted a variety of outreach efforts
including educational mailings, meetings with local community groups, and conducting
in the field water education events. The AmeriCorps volunteer will also assist with
planning educational activities to facilitate public participation with the 319(h) funded
implementation project. The efforts of the Dix River Watershed Council provide insight
into the process of generating community interest and support for water projects.
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